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$\mathcal{T}=\langle U,$ AT, $V,$ $f\rangle$ . $U$ , $AT$
, $V$ , $f:U\cross ATarrow V$ . ,
$a\in AT$ , $V_{a}$ $a$ . , $x\in U$ , $f(x, a)\in V_{a}$
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. . . $F$ ,
. $F:U\cross ATarrow 2^{\iota}$ . $F(x, 0)\subseteq V_{a}$ . $x\in U$ . $a\in AT$
. $|F(x.a)|=1$ , $a$ $x$ . ,
. . ,
.
$\mathcal{T}$ , $x\in U,$ $a\in AT$ , $F(x, a)$
$a$ $x$ .




. $A\subseteq AT$ ,
.
$R_{A}=\{(x, y)\in U\cross U|\forall x\in A, f(x, a)=f(y, a)\}$ (1)
, , . $x\in U$
$R_{A}(x)=\{y\in U|yR_{A}x\}$ . $X\subseteq U$ ,
$R(x)$ $X$ , $x\in X$ , $R(x)$ $X$ $U-X$
, $x\in X$ . $X$
.
$\overline{R}(X)=\{x\in U|R_{4}(x)\cap X\neq\emptyset\}$ (2)
$\underline{R}(X)=\{x\in U|R_{A}(x)\subseteq X\}$ (3)
$\overline{R}(X)$ $X$ , $\underline{R}(X)$ $X$
. $\underline{R}(X)\subset\overline{R}(X)$ , $X$ ,





, , , , ,
.
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, $A\subseteq AT$ , .
$T_{A}=\{(x, y)\in U\cross U|\forall a\in A, F(x, a)\cap F(y, a)\neq\emptyset\}$ (7)
$T_{A}$ . $T_{A}(x)=\{y\in U|(y, x)\in T_{A}\}$ ,
.
$\overline{T}(X)=\{x\in U|T_{A}(x)\cap X\neq\emptyset\}$ (8)




. , . ,
$y$ $x$ $x$ $y$
. , $A\subseteq AT$ ,
.
$S_{A}=\{(x, y)\in U\cross U|\forall a\in A, F(x, a)\supseteq F(y, a)\}$ (10)
$S_{A}$ . $S_{A}(x)=\{y\in U|(x, y)\in S_{A}\}$ ,
.
$\overline{S}(X)=\{x\in U|S_{A}(x)\cap X\neq\emptyset\}$ (11)
$\underline{S}(X)=\{x\in U|S_{A}(x)\subseteq X\}$ (12)
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, . ,






Ziarko [7] . , $x$
$X$ ( ) ,
. $A\subseteq AT$ , .
$\mu_{X}^{A}(x)=\frac{|R_{A}(x)\cap X|}{|R_{A}(x)|}$ (13)
$\mu_{X}^{A}(x)$ $y\in R_{A}(x)$ $y\in X$ . $\beta\in[0,0.5)$




$\beta=0$ , $POS_{A}^{0}(X),$ $BND_{A}^{0}(X),$ $NEG_{A}^{0}(X)$ $POS_{A}(X),$ $BND_{A}(X)$ ,
$NEG_{A}(X)$ .
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$\mathcal{T}=\langle U,$ AT, $V,$ $F\rangle$ . $\mathcal{T}$
$\mathcal{T}’=\langle U,$ AT, V. $f_{\mathcal{T}’}\rangle\in COMP(\mathcal{T})$ , $A\subseteq AT$
$x\in U$ $\hat{R}_{A}^{T’}(x)$ .
$\hat{R}_{A}^{\mathcal{T}’}(x)=\{y\in U|\forall a\in A, f_{\mathcal{T}’}(y, a)\in F(x, a)\}$ (14)
, $\mathcal{T}’$ $x$ $\frac{|\hat{R}_{A}^{T’}(x)\cap X|}{|\hat{R}_{A}^{\mathcal{T}}(x)|}$ .
$\mathcal{T}’$ ,
. .
3.1 $\mathcal{T}=\langle U,$ AT, $V,$ $F\rangle$ , COMP$(\mathcal{T})$









, $T$ $S$ .
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3.1 $x\in U,$ $X\subseteq U,$ $A\subseteq AT$ , .
$\overline{\mu}_{X}^{A}(x)=\frac{|T_{A}(x)\cap X|}{|T_{A}(x)\cap X|+|S_{A}(x)\cap(U-X)|}$ (17)





2. $X\subseteq Y$ implies $\underline{\mu}_{X}^{A}(x)\leq\underline{\mu}_{\iota}^{A},(x),$ $\overline{\mu}_{X}^{A}(x)\leq\overline{\mu}_{Y}^{A}(x)$
3. $\underline{\mu}_{X\cap Y}^{A}(x)\leq\min(\underline{\mu}_{X}^{A}(x), \underline{\mu}_{Y}^{A}(x)),$ $\overline{\mu}_{X\cap Y}^{A}(x)\leq\min(\overline{\mu}_{X}^{A}(x), \overline{\mu}_{Y}^{A}(x))$
4. $\underline{\mu}_{X\cup Y}^{A}(x)\geq\max(\underline{\mu}_{X}^{A}(x), \underline{\mu}_{\}^{\nearrow}}^{A}(x)),$ $\overline{\mu}_{X\cup Y}^{A}(x)\geq\max(\overline{\mu}_{X}^{A}(x), \overline{\mu}_{1}^{A},(x))$
5. $\underline{\ell\iota}_{U-X}^{A}(x)=1-\overline{\mu}_{X}^{A}(x),$ $\overline{\mu}_{U-X}^{A}(x)=1-\underline{\mu}_{X}^{A}(x)$
6. $\underline{\mu}_{X}^{A}(x)\leq\overline{\mu}_{X}^{A}(x)$




. , $X\subseteq U$
, 1 6 . $1-(1)$ , $x$ $X$
. $X$ . $1-(2)$ , $x$
$X$ . $X$ .
$1-(3)$ , $x$ $X$ . $X$
. $1-(4)$ , $x$ .
$X$ - . $1-(5)$ , $x$
. $X$ - . $1-(6)$ , $x$
. $X$ .
1 , .
32 $\mathcal{T}=\langle U,$ AT, $V,$ $F\rangle$ . $A\subseteq AT$ ,
$\beta\in[0,0.5)$ , $X\subseteq U$ , ,
, - , - , .
(1) $SP_{A}^{\beta}(X)=\{x\in U|\underline{\mu}_{X}^{A}(x)\geq 1-\beta\}$




$\frac{111}{0^{\acute}\beta 1-\beta}$ $\frac{1\mathfrak{l}-11}{0^{\theta Ii}\beta\dot{1}-\beta 1}\frac{1-\mathfrak{l}1\mathfrak{l}}{0^{I|}\beta 1-I\beta 1}$
(1) $\underline{\mu}_{X}(x)\geq 1-\beta$ (2) $\underline{\mu}_{X}(x)>\beta$ and $\overline{\mu}_{X}(x)<1-\beta$ (3) $\overline{\mu}_{X}(x)\leq\beta$
$\underline{\mu}_{X}(x)$ $\overline{\mu}_{X}(x)$ $\underline{\mu}_{X}(x)$ $\overline{\mu}_{X}(x)$ $\underline{\mu}_{X}(x)$ $\overline{\mu}_{X}(x)$
$\frac{11\infty 1}{0^{I}\beta 1-\beta 1}\frac{1\infty t1}{0^{II}\beta 1^{I|}-\beta 1}$ $\frac{1-1}{0^{I}\beta 1-\beta!1}$
(4) $\underline{\mu}_{X}(x)\in(\beta, 1-\beta)$ and $\overline{\mu}_{X}(x)\geq 1-\beta$ (5) $\underline{\mu}_{X}(x)\leq\beta$ and $\overline{\mu}_{X}(x)\in(\beta, 1-\beta)$ (6) $\underline{\mu}_{X}(x)\leq\beta$ and $\overline{\mu}_{X}(x)\geq 1-\beta$
1:
1:
(4) $PB_{A}^{\beta}(X)=\{x\in U|\underline{l^{\iota_{X}^{A}}}(x)\in(\beta, 1-\beta). \overline{\mu}_{X}^{A}(x)\geq 1-\beta\}$
(5) $NB_{A}^{j}9(X)=\{x\in U|\underline{\mu\iota}_{X}^{A}(x)\leq\beta. \overline{l^{\iota_{X}^{A}}}(x)\in(\beta, 1-\beta)\}$
(6) $UN_{A}^{\beta}(X)=\{x\in U|\underline{\mu}_{X}^{A}(x)\leq\beta. \overline{\mu}_{X}^{4}’(x)\geq 1-\beta\}$
3.2 .
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(1) $SP_{A}^{\beta}(\emptyset)=SB_{A}^{\mathcal{B}}(\emptyset)=PB_{A}^{\partial}(\emptyset)=/NB_{f}^{t3}1(\emptyset)=U_{1}V_{A}^{\beta}(\emptyset)=\emptyset$ . $SN_{4}^{\beta}(\emptyset)=U$ ,
$SB_{A}^{\beta}(U)=S_{A}^{7}\backslash r/Aj(U)=PB_{A}^{\prime^{3}}(U)=NB_{A}^{\beta}(U)=UN_{A}^{\beta}(U)=\emptyset,$ $SP_{A}^{l}(U)=U$
(2) $X\subseteq Y$ implies $SP_{A}^{\beta}(X)\subseteq SP_{A}^{\beta}(Y),$ $NN_{A}^{\beta}(X)\subseteq NN_{A}^{\beta}(Y),$ $SN_{A}^{\beta}(X)\subseteq SN_{A}^{\beta}(Y)$ ,
$NP_{A}^{\beta}(X)\subseteq NP_{A}^{\beta}(Y)$
(3) $SP_{A}^{\beta}(X\cap Y)\subseteq SP_{A}^{\beta}(X)\cap SP_{A}^{l3}(Y),$ $NN_{A}^{\beta}(X\cap Y)\subseteq NN_{A}^{9}((X)\cap SP_{A}^{\beta}(Y)$ ,
$SN_{A}^{\beta}(X\cap Y)\supseteq s_{4}\iota^{r_{A}^{(3}}(X)\cap SP_{A}^{\beta}(Y)$ . $NP_{A}^{\beta}(X\cap Y)\supseteq NP_{A}^{/9}(X)\cap SP_{A}^{\beta}(Y)$
(4) $SP_{4}^{\beta}(X\cup Y)\supseteq SP_{A}^{\prime^{9}}(X)\cup SP_{A}^{f}(Y)/;,$ $NN_{A}^{\mathcal{B}}(X\cup Y)\supseteq NN_{A}^{\beta}(X)\cup SP_{A}^{\beta}(Y)$ .
$SN_{A}^{\beta}(X\cup Y)\subseteq SN_{A}^{\beta}(X)\cup SP_{A}^{\beta}(Y)$ . $NP_{A}^{\beta}(X\cup Y)\subseteq NP_{A}^{\beta}(X)\cup SP_{A}^{\beta}(Y)$
120
1(5) $SP_{A}^{\beta}(U-X)=SN_{A}^{\beta}(X),$ $SB_{A}^{\beta}(U-X)=SB_{A}^{\beta}(X),$ $PB_{A}^{\beta}(U-X)=NB_{A}^{\beta}(X)$ ,
$UN_{A}^{\beta}(U-X)=UN_{A}^{\beta}(X)$
(6) $\beta\leq\beta$’ implies $SP_{A}^{\beta}(X)\subseteq SP_{A}^{\beta’}(X),$ $SB_{A}^{\beta}(X)\supseteq SB_{A}^{\beta’}(X),$ $SN_{A}^{\beta}(X)\subseteq SN_{A}^{\beta’}(X)$ ,
$UN_{A}^{\beta}(X)\subseteq UN_{A}^{\beta’}(X)$
(7) $UN_{A}^{0}(X)=\emptyset$
32 (1) $-(5)$ 3.1 (1)$-(5)$ . (5) $X$ $U-X$





32 $X\subseteq U$ $A\subseteq$ AT , (9), (8), (12), (11)
$\underline{T}_{A}(X),$ $\overline{T}_{A}(X),$ $\underline{S}_{A}(X),$ $\overline{S}_{A}(X)$ .
(a) $\underline{T}_{A}(X)=SP_{A}^{0}(X),$ $\overline{T}_{A}(X)=U-SN_{A}^{0}(X)$
$($b $)$ $\underline{S}_{A}(X)=SP_{A}^{0}(X)\cup PB_{A}^{0}(X),$ $\overline{S}_{A}(X)=U-(SN_{A}^{0}(X)\cup NB_{A}^{0}(X))$
3.1 2 $\mathcal{T}=\langle U,$ AT, $V,$ $F\}$ . $U=$
$\{x_{0}, x_{1}, \ldots, x_{9}\}$ , $AT=\{a_{0}, a_{1}\}$ . $X=\{x_{0}, x_{1}, x_{2}, x_{3}, x_{4}\}$
. 2 $X$ .
$\beta=0$ , , , $X$ $SP_{AT}^{0}(X)=$
$\{x_{0}\},$ $SB_{AT}^{0}(X)=\{x_{5}\},$ $SN_{AT}^{0}(X)=\{x_{8}, x_{9}\},$ $PB_{AT}^{0}(X)=\{x_{1}, x_{2}, x_{3}, x_{4}\},$ $NB_{AT}^{0}(X)=$
$\{x_{6}, x_{7}\},$ $UN_{AT}^{0}(X)=$ $\{\}$ .
121
$\beta=0$ , ,
. . $(i=0.25$ , $X$ $SP_{4\dot{7}^{\backslash }}^{025}(X)=\{X_{0\tau}X_{1},$ $X_{\iota};\}$ ,
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